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PREFACE

The Global Future Industry Index (GFII) is a research initiative crafted 
by ICV TA&K, bolstered by support from esteemed organizations such 
as WIPO, OECD, and IRENA. This study, underpinned by rigorous 
secondary research, data collation from diverse institutions, and 
interviews with domain experts in biotechnology, green energy, and 
advanced information technologies, seeks to comprehensively assess 
the capabilities of over 20 countries and regions across future industry 
layout, development, innovation investment, and environmental 
sustainability.

Future industries, in this context, are defined as forward-looking and 
strategically significant sectors involving technology, innovation, and 
societal advancement. These industries encompass emerging 
technologies, inventive business models, and sectors with profound 
impacts on society, the economy, and the environment. Our research 
focuses on key domains such as artificial intelligence, biotechnology, 
green energy, humanoid robotics, high-performance computing, 
quantum information, neuroscience and neuromorphic intelligence, 
and advanced communications. The development of these fields 
significantly shapes industrial structures, employment dynamics, and 
global competitiveness.

Through the deployment of this index, our objective is to furnish 
invaluable insights to global decision-makers, business leaders, and 
investors concerning the performance and developmental trajectories 
of nations in the realm of future industries. We express our gratitude 
for the adept composition by the ICV TA&K team and acknowledge the 
pivotal role played by all  experts involved in this  research, 
contributing their time, insights, and specialized knowledge to the 
formulation of this index.
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Executive summary
Future industries emerge after major technological innovations, disrupting existing markets, 
shaping new demands, influencing policy-making, and redefining economic and social 
structures.  When compared to strategic new industries, it more accurately represents the fresh 
direction of future technological and industrial advancement, and it assumes a pivotal, 
supporting, and leading role in economic and social transformations. In recent years, the 
future industry has become a new competitive frontier for major nations worldwide, and 
countries are actively charting their future industrial development.

Compared to the 2022 rankings, the overall rankings of the United States and 
China remain unchanged, remaining in the top two. The rankings of the United 
Kingdom, South Korea, Germany, and the Netherlands have all increased, while 
Switzerland, Japan, and Singapore have declined to some extent. Among them, 
the United States maintains a leading position in multiple fields, China ranks first in 
talent and education, Sweden ranks first in sustainability and environment, and 
Switzerland ranks first in international cooperation and trend adaptability.

2023 GFII Ranking Update:
The United States and China remain in the top two, with fluctuating rankings 
in multiple countries and the release of field champions.

The comprehensive ranking of cities reflects the comprehensive strength of future 
industries. In 2023, San Francisco remained at the top of the list, leading in fields 
such as AI. However, quantum information and deep space and deep sea need to 
be strengthened. London jumped to second place, standing out in neuroscience 
and neuromorphic intelligence and deep space and deep sea. Beijing, Munich, 
Boston, and other cities have strong technological innovation capabilities. The 
United States has the most cities on the list, followed closely by China. Each city 
has advantages in different fields, demonstrating the diversity of global 
innovation patterns.

2023 City Comprehensive Ranking:
Leading Cities in the Global Science and Technology Innovation Pattern and 
Diversified Competition.

As a hot topic in the technology industry in 2023, the AI industry and language 

models have achieved remarkable results. Open AI, Google, Microsoft, and other 

companies have successively launched their own large model products, 

promoting the establishment of the AI ecosystem and multimodal innovation. The 

quantum information industry also made breakthrough progress in 2023.  

2023 Technology Twin Stars Shine:
Breakthrough Progress in AI Large Models and Quantum Information.
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Superconducting quantum bit technology and quantum superfusion have become 
the technological trends in quantum computing. Quantum communication 
protocols and technologies, as well as quantum key distribution technology, have 
also been widely applied and promoted, providing more possibilities for the future 
development of quantum communication.

Since 2023, the popularity of the humanoid robots industry has continued to rise. 
With the continuous evolution of Tesla Optimus, it marks a breakthrough in a series 
of core technologies of humanoid robots, providing more possibilities for its 
commercialization. In terms of Controlled nuclear fusion, with its advantages of 
large energy release and sufficient raw material reserves, it is expected to become 
the optimal solution for nuclear energy. Governments and enterprises around the 
world have increased their investment in developing controllable nuclear fusion 
energy projects, constructing fusion energy test reactors, and promoting the 
research and commercialization of controllable nuclear fusion technology.

New Technology Trends in 2023: 
Accelerated Commercialization of Humanoid Robots and R&D Rush for 
Controllable Nuclear Fusion.
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Introduction:Tech Evolution, Global Impact

How do we define the future industry of 2023?

This report selects eight future industries based 
on the 2023 technology hotspots, comprehensive 
considerations of industr ial  technological 
innovation and trends, market demand and 
trends,  sustainabil i ty ,  and environmental 
protection, government policies and regulations, 
social and cultural changes, and more. The 
selected industries are quantum information, 
deep space and deep sea, AI,  controllable 
nuclear fusion, humanoid robots, neuroscience 
and neuromorphic intel l igence, advanced 
connectivity, and biotechnology.

The future industries can be divided into two 
categories: one comprises advanced industries 
that are already present and will remain integral 
to various industrial economies in the long term, 
s u c h  a s  A I ,  a d v a n c e d  c o n n e c t i v i t y ,  a n d 
biotechnology. The other category consists of 
industr ies that  are expected to  grow into 
advanced industries within the next 10 to 15 
years, including quantum information, deep 
space and deep sea, controlled nuclear fusion, 
humanoid robots ,  and neurosc ience and 
neuromorphic intelligence.

Compared to the future industries released in 
2022, this report has added AI, deep space and 
deep sea, controllable nuclear fusion, and 
neuroscience and neuromorphic intelligence, 
and removed the metaverse industry. The main 
reason for the adjustment is that in 2023, the 
concept of the metaverse has become less hyped, 
and companies such as Tencent, Microsoft, Meta, 
and ByteDance have announced adjustments to 
their metaverse-related businesses. Additionally, 
it is crucial to further improve the infrastructure 
for building networks and high-performance 
computing power. Whether it's broadband and 
computing power at the hardware level or AI, 
they are all frameworks for building the future 
metaverse, which may be the most essential 
aspect of the market. 
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Methodology: The Global Future Industry Index in 2023

It’s the second annual comparative ranking that 
provides dynamic updates and tracking of 
various sectors within the future industries each 
year. It comprehensively compares the layout 
and development of future industries, innovation 
investments, and environmental sustainability 
capabilities among over 20 countries and regions 
globally, collectively representing approximately 
75% of the global GDP.

The index was developed through in-depth 
primary and secondary research processes. 
Secondary research involves continuous review 
of several hundred articles, research reports 
released by NGOs such as UNIDO & WIPO, 
government policy documents, and ongoing 
examination of scientific literature. Primary 
research includes nearly 30 in-depth interviews 
with experts  f rom var ious f ie lds global ly , 
including quantum scientists, biological scientists, 
and professionals in various scientif ic and 
r e s e a r c h  d o m a i n s ,  t e c h n o l o g y  e x p e r t s , 
government policymakers, non-governmental 
organization activists, as well as technology 
entrepreneurs and venture capitalists in various 
sectors of the future industries.

This research process informed an evaluation 
and selection of distinct sets of country-level data 
to become the indicators of the Future Industry 
Index; the 2023 edition now comprises 15 such 
indicators. The indicator datasets were turned 
into ranked scores in one of two ways. For 
quantitative metrics, such as growth rates or 
values, each data point for each country was 
scaled up or down using minimum-maximum 
normalization to develop a range of scores 

across all countries for that indicator. For data 
that was largely qualitative or nonstandard, a 
ranking categorization system was developed, 
and each country was assigned a score. 

Once all 15 indicators were scored, they were 
organized into separate pillars.The data came 
from a wide range of latest publicly available 
sources .  These inc lude t he  In t er na t io na l 
M o n e t a r y  F u n d  ( I M F ) ,  t h e  I n t e r n a t i o n a l 
R e n e w a b l e  E n e r g y  A g e n c y  ( I R E N A ) ,  t h e 
Organization for Economic Co-operation and 
Development (OECD), the World Bank, the United 
Nations Food and Agriculture Association (FAO), 
the World Intellectual Property Organization 
(WIPO), and the National Institute of Standards 
and Technology  (NIST) ,The  In t er na t io na l 
Federation of Robotics (IFR) etc. In some cases, 
ICV TA&K researchers expanded and refined 
existing datasets, conducting additional cross-
comparative country-level research to fill in data 
gaps, or to create rankings out of nonstandard 
data. 

This was done specifically for several indicators in 
the future industry policy pillar, including the 
Policy Pivot, and in a new indicator added to this 
year’s index.



As in past editions, the structure of GFII 2023 is made up of five pillars: 

                                           Innovation Ecosystem and Technological Capability - This pillar 
                                           measures the overall environment and proficiency of a region or 
entity in fostering innovation within its ecosystem and its technological capabilities.  

The indicators within this pillar include the following: 

 · R&D and Technology Investment: Evaluate the level of investment in research 
and technological innovation by countries or cities, including both government 
and corporate
R&D expenditures.

 · Attraction and Cultivation of Tech Talent: Examine the ability to attract and 
cultivate high-level tech talent, including talent strategies employed by 
research institutions and businesses.

 · Start-up Activity: Measure the number of start-ups, investment activities, and 
the presence and development of incubators, reflecting the vibrancy of the 
innovation ecosystem.

 · Development of Innovation Ecosystem: Assess the construction and 
operation of technology parks, research centers, and technology innovation 
incubators to support innovative development.

 · Construction of Digital Infrastructure: Evaluate investments in digital 
technologies such as 5G and the Internet of Things (IoT) by cities or countries to 
support the digital economy and technological applications.

                                            Industry Diversity and Emerging Industries：- This pillar assesses 
                                            the diversity of industries within a region or entity and its 
readiness to embrace emerging sectors. 

The indicators within this pillar include the following: 

 · Potential for Development in Emerging Industries: Assess the potential and 
innovation capabilities of future industries, including areas such as artificial 
intelligence, biotechnology, and new energy.

 · Capability in Building Industrial Ecosystems: Evaluate the ability and level of 
countries or city clusters in building ecosystems for future industries.

 · Industry Diversity: Evaluate the diversity of industrial structures in cities or 
countries, avoiding excessive reliance on a specific industry.



                                            Sustainability and Environment - This pillar measures the 
                                            commitment and efforts of a region or entity in promoting 
sustainability and environmental conservation. 

The indicators measure the following: 

 · Utilization of Renewable Energy: Examine progress in the utilization of 
renewable energy (solar, wind, etc.) by cities or countries.

 · Environmental Policies and Ecological Protection: Evaluate government-
issued environmental policies and ecological protection measures to ensure 
sustainable development.

                                            Talent and Education - This pillar measures the quality of human
                                            resources and educational initiatives within a region or entity. 

The indicators measure the following:

 · Cultivation of High-Tech Talent: Evaluate the quality and quantity of higher 
education institutions and tech training to ensure an adequate supply of high-
quality talent.

 · Innovative Education and Vocational Training: Examine innovative education 
and vocational training programs that match industry needs, enhancing the 
innovation and practical application skills of talents.

                                            International Collaboration and Adaptability to Trends - This 
                                            pillar measures the extent to which a region or entity engages 
in global collaboration and adapts to emerging trends. This involves an analysis of 
partnerships, collaborations, and interactions with other nations or entities on an 
international scale.  

The indicators measure the following:

 · International Innovation Collaboration: Measure the level of innovation 
collaboration with other countries or cities, including research collaboration 
and technology exchange.

 · Participation in International Industry Chains: Evaluate the degree of 
participation in international industry chains and global value chains to expand 
markets and strengthen international competitiveness.

 · Adaptability to Future Industry Policies and Trends: Examine whether relevant 
policies contribute to adapting to future industry trends, including digital 
transformation and smart manufacturing.
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Country

Overall

Innovation 
Ecosystem and 
Technological 

Capability

Industry 
Diversity and 

Emerging 
Industries

Sustainability 
and 

Environment

Talent and 
Education

International 
Collaboration 

and 
Adaptability to 

Trends

2023  2022 Score Rank Score Rank Score Rank Score Rank Score Rank Score

United 
States 1 — 1 91.71 1 95.91 1 96.62 15 75.79 2 95.73 3 89.50 

China 2 — 2 88.55 8 84.60 2 96.44 14 76.15 1 97.15 6 86.29 

United 
Kingdom 3 ↑ 5 88.54 3 88.07 3 87.54 5 87.18 3 94.30 7 85.40 

South Korea 4 ↑ 8 87.44 2 89.05 7 85.58 3 93.59 6 88.79 12 81.31 

Germany 5 ↑ 6 86.97 7 86.03 4 86.83 7 84.34 7 87.54 2 89.68 

Switzerland 6 ↓ 3 86.04 4 87.10 13 76.86 10 82.56 4 92.70 1 89.85 

Sweden 7   84.93 10 84.07 5 86.65 1 97.51 11 80.78 15 79.00 

Netherlands 8 ↑ 10 83.91 5 86.83 11 77.57 4 89.68 13 79.00 4 87.18 

France 9 — 9 83.78 11 81.67 10 82.02 5 87.18 9 82.38 5 87.01 

Canada 10   82.99 12 80.95 6 85.94 15 75.79 5 89.14 11 81.84 

Japan 11 ↓ 4 81.15 6 86.21 7 85.58 18 70.45 12 80.42 14 79.17 

Singapore 12 ↓ 7 80.52 8 84.60 18 74.01 19 68.67 8 87.36 8 83.98 

Denmark 13   79.32 16 75.79 17 74.37 2 95.02 14 73.12 10 83.09 

Italy 14   78.09 14 76.59 9 83.98 13 77.22 17 69.21 9 83.62 

Australia 15   77.36 14 76.59 16 75.61 17 75.44 10 82.20 16 76.68 

Spain 16   74.88 17 72.50 14 76.33 11 78.28 18 69.03 13 79.71 

Israel 17   74.39 13 79.80 19 71.88 8 83.98 19 68.32 19 69.03 

India 18   73.79 18 71.34 11 77.57 12 77.93 15 72.41 18 71.34 

Portugal 19   73.25 20 69.12 14 76.33 8 83.98 20 66.00 17 74.55 

Russia 20   69.40 19 70.81 20 70.27 20 65.47 16 70.63 20 68.49 

Note: As the 2022 evaluation only included 10 countries, the ranking changes for countries not listed are not displayed.



Innovation Ecosystem and Technologzical Capability

Industry Diversity and Emerging Industries

Sustainability and Environment

Talent and Education

International Collaboration and 
Adaptability to Trends
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The Global Future Industry Institute (GFII) has 
ident if ied 20 countr ies with the greatest 
technical innovation strength and potential for 
future industrial development. GFII evaluates 
candidate c i t ies  across f ive dimensions: 
innovation ecosystem and technological 
capability, industry diversity and emerging 
industries, sustainability, and environment, 
ta lent  and educat ion,  and internat ional 
collaboration and adaptability to trends.

For the 2nd consecutive year, the United States 
and China topped the GFII, with the United 
States remains the unrivaled leader in future 
industries and tops the charts in innovation 
ecosystem and technological  capabi l i ty , 
industry diversity and emerging industries. 

China ranks second and outperforms the United 
States in talent and education (1st). The United 
Kingdom has improved significantly compared 
to last year and is ranked third overall this year, 
excelling in all dimensions.

Compared to 2022, South Korea (4th), Germany 
(5th) and Netherlands (8th) have all moved up 
the rankings in 2023 and consistently appear in 
the top ten, while Switzerland, Japan, and 
Singapore have all fallen in the rankings in 2023, 
ranking sixth, eleventh and twelfth respectively, 
with Switzerland ranking first in international 
collaboration and adaptabil i ty  to trends. 
S w e d e n ,  l e a d i n g  i n  s u s t a i n a b i l i t y  a n d 
environment (1st), enters the top ten. Canada, 
showing steady growth, ranks tenth.



Innovation ecosystems and technological 
capabilities are pivotal indicators of a country's 
global competitiveness, encompassing R&D and 
technology investment, attraction and cultivation 
of tech talent, start-up activity, development of 
innovation ecosystem, and construction of 
digital infrastructure.

The United States and South Korea lead the 
ranking in this domain, with the United States 
ranking first in attracting and cultivating tech 
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talent, start-up activity, and development of 
innovation ecosystem, and South Korea ranking 
first in digital infrastructure construction. As for 
the future industry index, Israel has the highest 
investment in research and technology. The 
United Kingdom, ranking third in innovation 
e c o s y s t e m  d e v e l o p m e n t ,  d e m o n s t r a t e s 
balanced progress among the top 20 countries.

In general, the United States, South Korea, and 
the United Kingdom are the top countries in this 
area. 

Country

Innovation 
Ecosystem and 
Technological 

Capability

1.1 The Future 
Industry Index

1.2 Attraction 
and Cultivation 
of Tech Talent

1.3 Start-up 
Activity

1.4 
Development of 

Innovation 
Ecosystem

1.5 Construction 
of Digital 

Infrastructure

Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score

United States 1 95.91 3 94.66 1 98.22 1 98.22 1 98.22 7 87.54 

South Korea 2 89.05 2 96.44 12 78.64 14 75.08 2 96.44 1 98.22 
United 
Kingdom 3 88.07 8 85.76 8 85.76 6 89.32 7 87.54 3 94.66 

Switzerland 4 87.10 6 89.32 2 96.44 4 92.88 12 78.64 13 76.86 

Netherlands 5 86.83 11 80.42 3 94.66 8 85.76 10 82.20 5 91.10 

Japan 6 86.21 4 92.88 11 80.42 15 73.30 3 94.66 8 85.76 

Germany 7 86.03 7 87.54 4 92.88 12 78.64 5 91.10 16 71.52 

China 8 84.60 10 82.20 10 82.20 11 80.42 4 92.88 10 82.20 

Singapore 8 84.60 12 78.64 5 91.10 3 94.66 17 69.74 2 96.44 

Sweden 10 84.07 4 92.88 7 87.54 7 87.54 16 71.52 9 83.98 

France 11 81.67 12 78.64 13 76.86 10 82.20 6 89.32 11 80.42 

Canada 12 80.95 16 71.52 9 83.98 5 91.10 9 83.98 15 73.30 

Israel 13 79.80 1 98.22 17 69.74 2 96.44 18 67.96 14 75.08 

Italy 14 76.59 17 69.74 6 89.32 18 67.96 12 78.64 17 69.74 

Australia 14 76.59 14 75.08 15 73.30 13 76.86 15 73.30 6 89.32 

Denmark 16 75.79 9 83.98 14 75.08 19 66.18 20 64.40 3 94.66 

Spain 17 72.50 18 67.96 16 71.52 17 69.74 14 75.08 12 78.64 

India 18 71.34 20 64.40 20 64.40 9 83.98 11 80.42 20 64.40 

Russia 19 70.81 19 66.18 19 66.18 20 64.40 8 85.76 19 66.18 

Portugal 20 69.12 15 73.30 18 67.96 16 71.52 19 66.18 18 67.96 



Industrial diversity and emerging industries are 
vital for a country's economic resilience, aiding 
in cost control and stable development. This 
includes the potential for development in 
emerging industries, capability in building 
industrial ecosystems, and industry diversity.

From the results of the industry diversity and 
emerging industries ranking, the United States 
has  a  h igh potent ia l  for  development  in 
emerging industries such as AI, quantum, 
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biotechnology and new energy, and is a leader 
in building industrial ecosystems. Despite 
Portugal's top rank in industry diversity, it falls 
behind in the other two aspects. China ranks 
second in all aspects within this domain, and the 
United Kingdom ranks third in industry diversity 
and emerging industries.

In general, the United States, China, and the 
United Kingdom are the top countries in this 
area. 

Country
Industry Diversity and 
Emerging Industries

2.1 Potential for 
Development in 

Emerging Industries

2.2 Capability in 
Building Industrial 

Ecosystems
2.3 Industry Diversity

Rank Score Rank Score Rank Score Rank Score

United States 1 96.62 1 98.22 1 98.22 4 92.88 

China 2 96.44 2 96.44 2 96.44 2 96.44 

United Kingdom 3 87.54 4 92.88 9 83.98 9 83.98 

Germany 4 86.83 5 91.10 5 91.10 13 76.86 

Sweden 5 86.65 9 83.98 8 85.76 5 91.10 

Canada 6 85.94 7 87.54 10 82.20 7 87.54 

Japan 7 85.58 3 94.66 11 80.42 12 78.64 

South Korea 7 85.58 6 89.32 12 78.64 7 87.54 

Italy 9 83.98 15 73.30 7 87.54 3 94.66 

France 10 82.02 8 85.76 13 76.86 10 82.20 

Netherlands 11 77.57 18 67.96 4 92.88 14 75.08 

India 11 77.57 12 78.64 20 64.40 6 89.32 

Switzerland 13 76.86 16 71.52 3 94.66 19 66.18 

Portugal 14 76.33 19 66.18 18 67.96 1 98.22 

Spain 14 76.33 10 82.20 16 71.52 15 73.30 

Australia 16 75.61 11 80.42 15 73.30 16 71.52 

Denmark 17 74.37 12 78.64 14 75.08 18 67.96 

Singapore 18 74.01 17 69.74 6 89.32 20 64.40 

Israel 19 71.88 14 75.08 17 69.74 17 69.74 

Russia 20 70.27 20 64.40 19 66.18 10 82.20 



T h i s  d i m e n s i o n  e v a l u a t e s  c o u n t r i e s '  
sustainability and environmental efforts, with a 
focus on the adoption of renewable energy, 
e n v i r o n m e n t a l  p o l i c i e s ,  a n d  e c o l o g i c a l 
conservation.

Sweden and Denmark showcased robust 
performance in sustainability, with Sweden 
launching solar park init iatives (Sweden's 
declaration of plans to build a 90 MWp solar 
park along the runways of Hultsfred Airport) and 
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Denmark implementing an increased carbon 
emissions tax. South Korea and Israel are noted 
for their use of renewable energy, while the 
United Kingdom and Germany are renowned for 
their environmental policies and ecological 
conservation efforts. Italy, despite its lag in 
renewable energy development, excels in 
environmental policy and protection.

In general, Sweden, Denmark, and South Korea 
are the top countries in this area. 

Country
Sustainability and Environment 3.1 Utilization of 

Renewable Energy
3.2 Environmental Policies 
and Ecological Protection

Rank Score Rank Score Rank Score

Sweden 1 97.51 1 98.22 2 96.44

Denmark 2 95.02 4 92.88 1 98.22

South Korea 3 93.59 2 96.44 6 89.32

Netherlands 4 89.68 5 91.10 7 87.54

United Kingdom 5 87.18 10 82.20 3 94.66

France 5 87.18 6 89.32 9 83.98

Germany 7 84.34 12 78.64 4 92.88

Israel 8 83.98 3 94.66 18 67.96

Portugal 8 83.98 7 87.54 12 78.64

Switzerland 10 82.56 9 83.98 11 80.42

Spain 11 78.28 15 73.30 8 85.76

India 12 77.93 8 85.76 19 66.18

Italy 13 77.22 18 67.96 5 91.10

China 14 76.15 11 80.42 17 69.74

United States 15 75.79 14 75.08 13 76.86

Canada 15 75.79 16 71.52 10 82.20

Australia 17 75.44 13 76.86 15 73.30

Japan 18 70.45 17 69.74 16 71.52

Singapore 19 68.67 20 64.40 14 75.08

Russia 20 65.47 19 66.18 20 64.40



This section focuses on evaluating the talent and 
education levels of various nations, including the 
development of high-tech talent, innovative 
education, and vocational training.

China and the United States exhibited notable 
achievements in talent and education indicators, 
part ly  due to the extensive col laborat ion 
between businesses and universities in research 
and development (R&D), as well as the top three 
universities in each country scoring highly in the 
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QS World University Ranking. Additionally, the 
United Kingdom Switzerland, and Germany 
received excellent scores for their top three 
universities in the QS ranking. Canada and 
Singapore also demonstrated praiseworthy 
performance in universi ty- industry  (R&D) 
collaboration.

In general, China, the United States, and the 
United Kingdom are the leading countries in this 
section.

Country
Talent and Education 4.1 Cultivation of High-Tech 

Talent
4.2 Innovative Education 
and Vocational Training

Rank Score Rank Score Rank Score

China 1 97.15 1 98.22 3 94.66

United States 2 95.73 3 94.66 1 98.22
United 
Kingdom 3 94.30 2 96.44 6 89.32

Switzerland 4 92.70 5 91.10 2 96.44

Canada 5 89.14 7 87.54 4 92.88

South Korea 6 88.79 6 89.32 7 87.54

Germany 7 87.54 4 92.88 14 75.08

Singapore 8 87.36 8 85.76 5 91.10

France 9 82.38 9 83.98 12 78.64

Australia 10 82.20 10 82.20 10 82.20

Sweden 11 80.78 12 78.64 8 85.76

Japan 12 80.42 11 80.42 11 80.42

Netherlands 13 79.00 13 76.86 9 83.98

Denmark 14 73.12 16 71.52 13 76.86

India 15 72.41 14 75.08 19 66.18

Russia 16 70.63 15 73.30 20 64.40

Italy 17 69.21 17 69.74 18 67.96

Spain 18 69.03 18 67.96 16 71.52

Israel 19 68.32 19 66.18 15 73.30

Portugal 20 66.00 20 64.40 17 69.74



This section is dedicated to evaluating the 
capacity of different nations to collaborate 
internationally and adjust to global trends, with 
i n t e r n a t i o n a l  i n n o v a t i o n  c o l l a b o r a t i o n , 
participation in international industry chains, 
and adaptability to future industry policies and 
trends.

According to the Nature Index 2023, the United 
States, China, and Germany demonstrated 
excellence in international innovation 
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cooperation. According to the 2023 Global Value 
Chain Development Report issued by the WTO, 
Singapore, the Netherlands, and Portugal are 
notable participants in the global value chain 
(GVC). Furthermore, Singapore, Switzerland, and 
the Netherlands have excelled in developing 
policies to address emerging industry trends, 
such as digital  t ransformation and smart 
manufacturing. 

In general, Switzerland, Germany, and the 
United States are the top countries in this part. 

Country

International 
Collaboration and 

Adaptability to 
Trends

5.1 International 
Innovation 

Collaboration

5.2 Participation in 
International Industry 

Chains

5.3 Adaptability to 
Future Industry 

Policies and Trends

Rank Score Rank Score Rank Score Rank Score

Switzerland 1 89.85 7 87.54 6 89.32 2 96.44

Germany 2 89.68 3 94.66 9 83.98 8 85.76

United States 3 89.50 1 98.22 14 75.08 6 89.32

Netherlands 4 87.18 12 78.64 2 96.44 3 94.66

France 5 87.01 5 91.10 10 82.20 9 83.98

China 6 86.29 2 96.44 19 66.18 5 91.10
United 
Kingdom 7 85.40 4 92.88 12 78.64 13 76.86

Singapore 8 83.98 17 69.74 1 98.22 1 98.22

Italy 9 83.62 6 89.32 8 85.76 19 66.18

Denmark 10 83.09 15 73.30 4 92.88 4 92.88

Canada 11 81.84 8 85.76 16 71.52 7 87.54

South Korea 12 81.31 14 75.08 5 91.10 10 82.20

Spain 13 79.71 9 83.98 11 80.42 18 67.96

Japan 14 79.17 10 82.20 13 76.86 14 75.08

Sweden 15 79.00 13 76.86 7 87.54 16 71.52

Australia 16 76.68 11 80.42 18 67.96 11 80.42

Portugal 17 74.55 20 64.40 3 94.66 17 69.74

India 18 71.34 16 71.52 17 69.74 15 73.30

Israel 19 69.03 18 67.96 20 64.40 12 78.64

Russia 20 68.49 19 66.18 14 75.08 20 64.40
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Note: refer to “Comprehensive analysis and ranking of future industries” for a detailed ranking of each industry segment

2023  2022 City/MAs Score

1 — 1 San Francisco-San Jose 98.22 

2 ↑ 8 London 96.44 

3 ↓ 2 Beijing 94.66 

4   Munich 92.88 

5 — 5 Boston 91.10 

6 ↓ 4 New York 89.32 

6 — 6 Tokyo-Yokohama 89.32 

8 ↑ 17 Los Angeles 85.76 

9 ↓ 3 Guangdong-Hong Kong-Macao Greater Bay Area 83.98 

9 ↑ 13 San Diego 83.98 

11 — 11 Seoul 80.42 

12 ↑ 18 Hefei 78.64 

13   Berlin 76.86 

14 ↓ 9 Seattle 75.08 

14 ↓ 10 Paris 75.08 

16   Pittsburgh 71.52 

17 ↓ 7 Shanghai 69.74 

17   Toronto 69.74 

19 ↓ 14 Washington DC-Baltimore 66.18 

20   Moscow 64.40 

The GFII selected 20 cities (clusters) with the most technical innovation strength and potential for 
future industrial development, and the GFII named them "Future City 20". 

 Future City 20 ranking considers factors such as quantum information, deep space and deep sea, AI, 
controllable nuclear fusion, humanoid robots, neuroscience and neuromorphic intelligence, 
advanced connectivity, and biotechnology, and objectively reflects the overall strength of the city/ 
metropolitan area in these future industries.



San Francisco-San Jose, like in 2022, achieved the highest overall ranking. San Francisco 
has top-notch research institutions and a large number of innovative technology talents, 
leading the world in AI, humanoid robots, advanced connectivity, and more. However, 
San Francisco falls relatively short in quantum information and deep space and deep 
sea, and has not entered the top 5 cities in the world in these field.

London's ranking has significantly increased compared to 2022 and ranked second in 
2023. London has outstanding advantages in neuroscience and neuromorphic 
intell igence, deep space and deep sea, and biotechnology, but needs to be 
strengthened in AI and humanoid robots.

Other cities with strong technological innovation capabilities include Beijing, Munich, 
Boston, and others. Among them, Beijing, ranking third, has balanced development 
across these fields, with notable innovations in advanced connectivity, neuroscience and 
neuromorphic intelligence. Munich has shown outstanding strength not only in 
biotechnology, but also in neuroscience and neuromorphic intelligence. Boston's 
advanced technological environment has attracted many companies from emerging 
industries, especially in neuroscience and neuromorphic intelligence, humanoid robots 
and biotechnology. 

In this ranking, the United States stands out with the highest number of cities on the list, 
boasting a total of 8 cities. Following closely behind is China, with 4 cities making it into 
the top 20. Germany also has 2 cities on the list, which have a certain competitive 
advantage.
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Definition

Quantum information refers to a novel method 
of transmitt ing information based on the 
fundamental principles of quantum mechanics. 
It  involves the calculation, encoding, and 
transmission of information using the coherent 
propert ies of  quantum systems.Quantum 
information encompasses quantum computing, 
q u a n t u m  m e a s u r e m e n t ,  a n d  q u a n t u m 
communication. Among these fields, quantum 
computing is a branch of computing that 
focuses on developing computer technology 
based on  pr inc ip les  o f  qua nt um t heo r y . 
Quantum theory explains the behavior of energy 
and matter at the atomic and subatomic levels. 
Quantum technology will lead to breakthroughs 
in various industries, including aerospace, 
national defense, automotive, chemical, finance, 
and pharmaceuticals. Quantum information 
science encompasses quantum computing, 
precise quantum measurement, and quantum 
encryption.

Summary of Outstanding
Achievements in 2023

a. Quantum computing has various 
approaches, with a primary focus on 
superconducting quantum computing

Currently, quantum computing is trending 
towards superconductivity,  ion traps, and 
neutral atoms, with multiple technologies 
advancing simultaneously. Superconducting 
qubits play a crucial role in advancing quantum 
technology. On December 5, 2023, IBM released 
the next  generat ion of  super c o nduc t ing 
quantum processor chips, IBM Condor and 

H e r o n .  A m o n g  t h e m ,  C o n d o r  h a s  1 1 2 1 
superconducting quantum bits, making it the 
first quantum chip with 1000 qubits. In addition, 
IBM announced plans to release the open-
source quantum programming software Qiskit 
and the Qiskit-based framework "Qiskit Patterns" 
in February 2024. This will provide engineers 
with more intuitive and efficient development 
m e t h o d s ,  m a k i n g  q u a n t u m  c o m p u t i n g 
development easier to access and popularize.

b. Quantum computing has reached a 
milestone moment

In December 2023, QuEra achieved 48 logical 
quantum bits and constructed 40 medium-sized 
error  correct ion codes by control l ing 280 
physical bits. These codes can detect and correct 
any errors that may occur during entangled logic 
gate operations.

c. The fusion of Quantum computing and 
supercomputing has become a focal point of 
development

In  M a r c h  2023,  Nv id ia  r e l e a s e d  t h e  D G X 
Quantum system, which integrates technologies 
like CUDA Quantum and H100 NVL. This system 
provides an acceleration platform for quantum 
classical hybrid computing, specifically designed 
for generative AI models such as GPT.

d. The security evaluation of algorithms in the 
field of post-quantum cryptography (PQC) 
becomes crucial

In  2023,  a  novel  neural  network  t ra in ing 
technique known as "Recursive Learning" was 
developed to execute side-channel attacks on 
the highest 5th order mask of the Crystal Kyber 
algorithm, which is one of the four anti-quantum 
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cryptography security algorithms recognized by 
NIST. This method involves cyclically rotating 
information and has demonstrated a probability 
of recovering message bits above 99%. This 
discovery indicates that neural networks can be 
used to crack NIST's PQC algorithm, emphasizing 
the importance of evaluating the security of PQC 
algorithms.

Future development trends

Currently,  quantum information is rapidly 
advancing, and the pace of commercialization 
and industrialization is expected to accelerate in 
the future.

Firstly, quantum computing, with its powerful 
parallel computing capabil it ies, can offer 
s o l u t i o n s  f o r  A I ,  c r y p t a n a l y s i s ,  w e a t h e r 
forecasting, resource exploration, drug design, 
and more. In recent years, the cross-fusion 
innovation of supercomputing and quantum 
computing has garnered widespread attention 
and exploration in the field of AI. In the future, 
quantum computing will advance offline cluster 

technology, connecting multiple quantum 
processors through a network to form a larger   
q u a n t u m  s y s t e m .  T h i s  w i l l  e n h a n c e  t h e 
performance of quantum computers and open 
up new possibilities for the trend of quantum 
superfusion.

S e c o n d l y ,  i n  t h e  f i e l d  o f  q u a n t u m 
communication, current research is focused on 
achieving quantum communication over longer 
distances and enhancing the efficiency and 
s e c u r i t y  o f  t h e  p r o c e s s .  W i t h  N I S T ' s 
standardization work in the f ield of  Post-
Quantum Cryptography (PQC) advancing in the 
United States, PQC technology is on the verge of 
reaching its peak. This standardization process 
wi l l  es tabl ish  a  so l id  fo unda t io n  fo r  t he 
widespread implementation of PQC technology 
and accelerate the development of industry 
applications in the PQC field. With the ongoing 
advancement of quantum communication, 
quantum communication will combine with 
cloud computing and the Internet of Things to 
enhance information transmission and security 
in sectors such as finance, government, and 
military.



       City Ranking

       Enterprise ranking

In  terms of industr ial  scale and quantum 
applications, the United States is currently at the 
forefront  of  global  quantum information 
development ,  part icu lar ly  in  the  f ie ld  of 
quantum computing, where it  maintains a 
leading advantage. Companies like Google, IBM, 
and Microsoft are making strides in research and 
developing quantum computing platforms. 
China's quantum information technology is 
leading the way in Asia, with major enterprises 
like Quantum CTek and CIQTEK. There are also 
some potential unicorn companies.

Rank City/ Metropolitan Area Rank City/ Metropolitan Area

1 Chicago 11 Paris

2 Hefei 12 Delft

3 Boulder - Denve 13 Tokyo-Yokohama

4 New York 14 Shanghai

5 Toronto - Waterloo 15 Zurich

6 Tel Aviv-Yafo 16 Sydney

7 Helsinki 17 Guangdong-Hong Kong-Macao 
Greater Bay Area 

8 London-Oxford-Cambridge 18 Seoul

9 Munich-Stuttgart 19 San Francisco-San Jose

10 Beijing 20 Singapore

Rank Enterprise Rank Enterprise

1 IBM 11 PsiQuantum

2 Quantinuum 12 Pasqal

3 Google 13 SEEQC

4 QuantumCTek 14 IQM

5 Rigetti 15 Hyqubit

6 IonQ 16 QuantWare

7 Xanadu 17 ORCA Computing

8 D-wave 18 Quandela

9 CIOTEK 19 ColdQuanta

10 Argit 20 IQM Finland

Quantum information, as an emerging field with 
substantial potential to transform technological 
paradigms in the future, has become a central 
focus of global science and technology strategic 
planning. The top five cities are Chicago, Hefei, 
Boulder-Denver ,  New York,  and Toronto-
Waterloo. In the top 20 rankings, American cities 
hold 4 positions, European cities hold 6 positions, 
and Asian cities hold 5 positions (including 4 
Chinese cities).
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Definition

The deep space industry encompasses a range 
of commercial activities utilizing deep space 
technology, such as space tourism, space 
mining, space manufactur ing,  and space 
science research. It is a high-tech, high-risk, and 
high-return industry that requires support and 
investment from various sectors, including 
government, enterprises, research institutions, 
and capital markets, for its development. The 
deep sea industry encompasses a range of 
commercial activities that util ize deep sea 
t e c h n o l o g y ,  s u c h  a s  d e e p - s e a  r e s o u r c e 
development, deep-sea scientific research, 
deep-sea equipment manufacturing, and deep-
sea tourism. The development of the deep sea 
industry requires addressing numerous technical 
a n d  c o m m e r c i a l  c h a l l e n g e s ,  i n c l u d i n g 
equipment pressure resistance, deep sea 
communication, and energy supply. However, its 
development is of great significance for human 
understanding of the ocean, the development of 
marine resources, and the expansion of living 
space.

Summary of Outstanding 
Achievements in 2023

In 2023, the "Chinese Eye" experienced a period 
of remarkable breakthroughs. It discovered 
pulsar binary systems with orbital periods as 
short as 53 minutes, detected crucial evidence of 
nanohertz gravitational waves, and observed 
black hole "pulses" for the first time in the radio 
band. These findings have had a profound 
impact on the study of galaxy evolution and 
supermassive black holes,  and have also 
introduced a new avenue for gravitational wave 
 

astrophysics.

supermassive black holes,  and have also 
introduced a new avenue for gravitational wave 
astrophysics.

In August 2023, India became the first country to 
successfully achieve a soft landing of the lunar 
probe "Luna 3" at the South Pole of the Moon. 

In September 2023, the South China Sea Institute 
of Oceanography, Chinese Academy of Sciences, 
achieved a breakthrough in electromagnetic 
exploration across the mid-ocean ridge.

In September 2023,  NASA's  f i rs t  astero id 
sampling and return mission, OSIRIS-REx (Pluto), 
successfully collected 250g of samples from a 
near-Earth asteroid called Bennu and returned 
to Earth. Preliminary analysis of the samples 
revealed that the asteroid contained high levels 
of  carbon and water,  which are the main 
components of life.

In October 2023, an international research team 
discovered the periodic precession of black hole 
jets in the M87 galaxy. This finding linked the 
dynamics of the M87 jet with the state of the 
supermassive black hole at the center of the 
galaxy, providing observational evidence for the 
existence of spin in the M87 black hole. This 
discovery is in line with Einstein's general theory 
of relativity's prediction that "if the black hole is 
in a rotating state, it will cause a reference frame 
drag effect."
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Future development trends

Environmental exploration and monitoring 
technology is increasingly taking center stage. 
By  in t egr a t ing  o c ea n a nd spa c e  r o b o t i c 
exploration technologies,  i t  is  possible to 
c o nduc t  mo ni t o r ing  a nd s u r v e i l l a n c e  o f 
ecologically significant and sensitive habitats 
such as coral reefs, fishing grounds, deep sea 
seabed, and trenches, as well as retirement sites 
for oil and gas platforms. In the future, the 
technological integration of deep space and 
deep sea exploration will continue to advance, 
with the following main development trends:

a. Enhancing Robotic Hardware for 
Autonomous Missions through Bio-Inspired 
Designs and Advanced Sensing Systems

Bio-inspired shapes and materials, combined 
with compact and innovative sensor packages, 
are poised to advance robotic hardware into a 
realm of improved sensing capabilities. This 
development supports intelligent strategies for 
mission planning and knowledge acquisition. 
The enhanced design

b. AI-Powered Decision-Making for Enhanced 
Adaptability in Extreme Aqueous 
Environments

AI-dr iv en  dec is io n-ma k ing r epr esent s  a 
significant advancement in customizing the 
c a p a b i l i t i e s  o f  i n d i v i d u a l  p l a t f o r m s  i n 
challenging underwater environments. This 
autonomy wi l l  fac i l i tate the execut ion of 
extended missions with minimal human 
involvement, dynamically managing mutual 
navigation, communication, and data collection. 
F u r t h e r m o r e ,  t h i s  a d a p t a b i l i t y  c r e a t e s 
opportunit ies for further improvements in 
behavior for collaborative missions.

e n h a n c e s  t h e  s u c c e s s  o f  c o m p l e x 
autonomous missions in unfamiliar terrains 
b y  o p t i m i z i n g  e n e r g y  e f f i c i e n c y  a n d 
instrument control. Intelligent tools for data 
interpretation facilitate the acquisition of new 
i n s i g h t s  d e r i v e d  f r o m  t h e  a n a l y z e d 
environment.


